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Assessment of the available rate coefficients for the SCI + SO 2 reaction 2
The disagreement between the rate coefficient for the SCI + SO 2 reaction obtained by 3 Mauldin SO 2 reaction, with a yield near 100% at all reaction conditions considered. Barring secondary 12 chemistry removing SO 3 prior to its reaction with H 2 O to form H 2 SO 4 , which seems unlikely 13 under their reaction conditions, the H 2 O 4 yield should match the SCI loss. Earlier theoretical 14 work by Vereecken et al. (2012) suggested that the secondary ozonide (SOZ) formed as an 15 intermediate from the reaction between larger SCI and SO 2 could stabilize and undergo 16 bimolecular reaction without formation of SO 3 ; the loss of SOZ would then reduce SO 3 17 formation, explaining the difference in the rate coefficients for the different experiments. 18 However, more recent theoretical work (Kuwata et al., 2015) and SI-7 both show a clear diurnal cycle of the predicted SCI concentration, as well as some 16 daily differences. These plots both link [SCI] to VOC concentrations, and the SCI 17 concentration follows the diel variation of these VOCs, as expected from the ozonolysis 18 chemistry as a source of SCI. Our analysis is not able to account for different yields or 19 lifetimes of SCI as a function of VOC speciation differences from day to night, due to lack of 20 data. In principle this could superimpose an additional SCI concentration diel variation, but 21
we anticipate this to be minor considering that the VOC speciation does not change drastically 22 between day and night. Both plots also show clear daily differences. 23
The [SCI] time series for the HOPE 2012 campaign are characterized mostly by their 1 statistical noise. As discussed in the main paper, the SCI concentration during this campaign 2 was expected to be low, and the SCI concentration estimates are typically derived from a 3 small difference between large numbers, each with their own statistical noise, leading to 4 highly variable data with very large relative uncertainties even when the absolute numbers 5 remain small. Under these conditions, neither diurnal cycles, day-to-day variations, nor even 6 minimum and peak values carry strong significance, and no meaningful in-depth analysis can 7 be done beyond stating that the concentrations are predicted to be low indeed. 8
Across all SCI time series, we find that the minimum and maximum values of the predicted 9 SCI concentration remains within a relatively modest factor of the median and the average 10
[SCI], only exceeding a factor of 5 for a handful of data points. Considering the uncertainties 11 already incurred through the analysis methodology itself, and the variability and uncertainties 12 on the source data underlying these studies, secondary effects such as day-to-day variability, 13 diurnal cycles, or multi-day variations have only a moderate to small impact on the overall 14 uncertainty of the CI estimates proposed in the main paper, where we indicate uncertainties 15 that exceed an order of magnitude. 16 17 Sensitivity study on the unexplained OH reactivity SCI estimate 18
The estimate of SCI from the unexplained OH reactivity data contains larger uncertainties 19 compared to the previous estimates as the rate coefficient for ozonolysis of unsaturated 20 compounds varies by up to three orders of magnitude. In addition, the rate coefficient between 21 OH and unsaturated compounds, depending on whether these are unsaturated NMHC or 22 OVOC, primary emissions, or secondary oxidation products, varies by an order of magnitude. 23
A sensitivity study was done on the SCI estimates from the unexplained OH reactivity to 24 
